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[ft 4 ] 

oHHEItT-b^yj tttft1rzm£te%ttmv>Mimj&-£tiX\<*2>, ii**3iflm 

w** i ~ 4 ^v^-rtL^ia«o»m?tfeo 

!2io|IHili!o 

5 - 7 rov>ftL«^)lMo 

[If** 10] 

[if** ill 

[ s f 1 3 1 



11X14 12 ia«o»m?feo 

[fit** 141 

tiliE#2 0 0 4 -3 1 0 5 2 5 2 



2003-380159 



2/ 



1 lXlil 2 IBtt<&*S*MR?feo 

■C**, W**l 3-1 5 ov^f ti«^>Mlto 
[111*31 1 7 ] 

^Sli^Wi. WB^v-^ i«3 »**l 7IB«^IB«<7) 



io 

IBf *S 19] 

[W*^ 2 0] „ 

mmmnumt, mm^^^~^ ^mm^mm.^m-r^. w*m i~i 9<^-r 

XsMfcWrfflJM Ktt, fuia-**c9-fe^V-*l~ J:oT»j«S*L*lB||KOd-fe«)«rBm* 

* ffii-r * ffljh we* & . w*a i x»± 2 mmowMmmo 

|r^^__j^-^ 2 3 1 

iwaiaih«s*i-tt. mmmm^^fix^^, w*«2 1x142 2B«oi»tifc. 

js^^*^ 2 4 1 

9K®mv'CMm :! s-frtt*>mft*®±~r&* w*#2 1-2 3 ©v>-r *i;mb*«>*m*w 

■ 2 5 ] 

a , w*^ 2 5 tm^mm-mmo 

^ —-^r j^ ^^^ 2 7] 

2 8 1 
[ § jf 2 9] 

miaMMt±, «iws* t SMB*»ffflx*«)t^KA*a±-c*4, tt*«2 siamo^ 
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[if** 3 0] 

JBX^&WlTOft^fc^'SK K-*- i^^Plf 4:1^ J: oTfllrt If** 

2 7 - 2 9 W^f^^IBfoMlttfeo 
IW ** 3 1 ] 

i~3o (D\<*i?tifrmm<Dmftmmz^irzM®-n,m^*fe^&^> 

jt^^^ 3 2] 

S**5 - 2 0 ©V>f^l2f©lTO*S-It4lMW^t^ot, 
[» ** 3 3 ] 

it** 5~io ov^^>iBm^*i-mfife*^?-r^»m?fe^*fe'e*<>-c> 

W**3 3 ia«<7>Bfl-Sftfe^^feo 
[If** 3 5 ] 

it** 5~io <D^?tifrmM<r>mmmm*5mir2> mMmm^m^x^ ^ 

[If** 3 6 ] 

if** 1 8tm<DMnn.m*frMirzmmmmfrM*&x&<>x, 

°[ffl**3 7] 

w** 1 9mm<vmmmm*frMirzmmmmfrM^mx&<>x^ 

«9 KKWffflX^o^ i» t lOTB-fe V - * £ ^fa-Mi A $ *T # >f K L 
[If ** 3 8 ] 

w**2 1~2 6ov^i 2 tt^ls«^»mm : s^^«?■1- ; 2)Mm?fe^M^fe■t:*^)^^^ 

[If** 3 9 ] 

«** 2 7-3 o^^^mm.^mnMm^^-Mi-^mmm.m^-M^x^-ox, 

[If** 4 0] 

ffiB^ -r y -fx \u mmwmT.&* 2« u«r fe-t^ i'-* o3> KMfa-r & 

tilSE# 2004-3105252 



mm 2003-380159 



^-V: 4/ 



3 9 x*i 4 o let^wiw^o 

o 

[Iff 4 4] 
[^jl^jtJH 47] 

^4 6-4 8 <D^-f tL*»fla*0-b^V'-^o 

W-cab*. WMU 6-4 gwv^WBto*'^-^- 
0 <0 ^-ffii^tZWLfO^^ V - 9 o 

o 

r^-j^g 54] 

memrnxj ki±, »*« 5 230*5 3ffimo* 

[Wt*«5 6] 

£B1E# 2004-3105252 



#02 0 0 3-3 8 0 1 5 9 l 5/E 

^9 0° 7fc$§-e&&. 0f*«5 5Bt©*'^-^« 

o 
o 
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[0 0 0 1] 
[W««l 

[0 0 0 2] , , , „ 

^i»c8Mb^ t utxr tMt* i, mmJfxMmzmi-2>m,M (t/-k) 

[0 0 0 3] 

[#^m 1]#PS 2002-151112 
[0 0 0 4] 

Xty fix L f o tz *) -t Z> & * fLifiib htztb, v - frtt £ ?t*G £pJSi£*&£ fcttKIL 

afro fco 

[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 

fftaattw r -t > r v * ww * e> u-* © raw k wnt mm z m l«t wit 
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Zffiz.tzi><DX$>2> 0 

10009] „^ , * y i. J 

,<i,-?05%mwmT*y'7v tMfo-tzMtmm-t&'R (.nm, M«ft^) 
hwm: en £ tf -t ^ 9 <o o % mm r * > r u (owm^mxK-o -> - ^12 

(^)IHI^^if^^-fe y ' ? ^""^' :: ^ t t4^^ft < ft^o 

mU<& 2004-3105252 
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3/ 



&±nl*Vm&.mm#4 r*nmmm*>t*Kti. «w«x*-c«ia«^**ai 

tu5. :H^ MJ3*M Ftt*/<v-*fcttttK#*4*fc** *©ttK*W 
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4/ 



ft ftWJflXJltflWMfrJB*" Kfctt#*Snx.*"fc 

*. 4*L ***** 

««cWH»P*v't, ME*»fflJ*r>r K*nWBBJb«#©kftCtt. « EJh«W 

iff -r & * k« tsto if***) -c * < v - >i/*r©»*«.i»jt k t « 

ii^idMKWffi^^ KiWWBIiajh«*rokftCtt. Urta-t^V-^O^JR 
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^-v : 5/ 



* 5RIJB L T -b/< V - * SrflfcWr L T <t v> 0 
[0 0 3 2] 

[0 0 3 3] 

V - ? <Z>M£W K t K < v> * „ **V-9 ***»1HT*W tar* S 

[ 0 0 3 6 ] 

o 

[0 0 3 7] _ 
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[0 0 3 8 ] 
[0 0 3 9] 

[0 0 4 0] „ (J . , 

[0 0 4 2] 

Il7i±^5^ J kjii&^l««-mtlfcl 0O**i*t*tlliBaT? (a) (b) 
\t (a) <DA-AWrliH"t?**o 

3 ©if ^ 4 , 5 7& S @BS $ *Lfc«MT * ^ r U (Membrane Electrode Assembly, U 
E A 2 *)*WS h *tfc v - 8 fc % l/-* 6 *flfcWr** t * fcWfl"*-* 

tOTJbOSW^^O. 6-0. 8Vej£T**o tofcib, «x.tf$l©itt*-^© 

[0 0 4 4] 
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7/ 



ME A 2 li> IfWiMStlooW, °* 5J ^^?I >r «i«SK« 
*4»y-K5k1?**£A,«MEAtf*4, *«MOME A 2 l±> B#«»i;30 
MJt ^ T ^_ K4^*v- K5©I»i 19 Ul^„ iit, @#mSf»m3te. ?IifW 

f- y y — 4 ~ftXfj] V — K 5 li> **lWHlItt4 a, 5at^tftl4b, 5 
bii:J:ottt8^J 0 Wtt4a, 5 a tt, H#*»«* 3 

ffifMtis J: rf*«tt £ * L X tttf <£ v » 0 

i!-;Usk MEA20i#W«30n7^F4^y-KB«»fe*tt 
V- b#8li, |B*«ftXK3 fc-fe/<V-* 6 «oTH4*L**H* fXHf 

SW*V-^Uv>Sc 4*. ->-;^8i:ii, 6. 7lc*lt6»*tfc«?L6a 

~6 f , 7 a~7 f <Dtegtw^-fe-erm®?W s l£^^tL-CV^o 

E3«l 1»V -jO-fe/<V-^6©HMEA2tWt4ItttRW«^» :W 

OJ»**rtfc«BfLfck»0«W»*»U*««raL-tv**, ,4* ; f 1 1 li, W 
fflX^T'^OlHl^l 1 Oja5«fl-^A*lnitfefc*K-fe^V-^ 6^T/~ >>- b 

ft* H«lTtt *^v-^60H*Lftv>*«ta*i:2«-r*i:*Ctt, *©*3fttt 

o 

[0 0 4 8] 
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mi 0 »«ft»?L6 a, 7ai:W^at»SU*fWtJ 

k#K»ftm»iL6c, 7 cCMl^fctWtftlM-*. kf525S 
6 a 6 g*tlT«yW-^»ffi?L6 b ^fc**Lfc* fcttfll'VlJ 

x7ttBMfc^«»?L6 c*6ift^a»7 g«rftT»ft^»tt?L7 d^fc 

fcMrs^Ttt, *V- F 5 5 b-Cl£»$tLT»«tm«5 a I'M Jo * 

iOMWfeC*. MHIllOtMKlUlW («x.«7 0 — 8 0"C)^ 

tt«*fe***l«L6 e. 7 e^«*tt^-f So 

v-* 6 7 K®ifbtitzwm\s%^mm&*m#mmTi6 1 , 7 1 ****** 

> MEA2 0lWIl3i^n 1 0©* 

»Wi:*«k * © * R CWMR at ©«« * *fc v» Jo 4 fc, v 

xnm-tzo H2ii, Mmm o<afr»#0«>ffiBia-e**o sr. H2 u) 

, D3«l lomcWf«I*l 2^tSt4. H-2 (b) K^t^K, 

*»?fflx* 1 2 osfeji*sT/iiHi« 1 1 v oS£2^iSi^f £5 

U-^KI^^ffl^^mSo £«>«tt. m^^MEA2^1t4 ( 5 

3ST>f FT?**H«llt««tWI/-^6«iUt*Hfc^ *»4^k 

S£fc**T>T«Bfcfc*o tfc, Hi 1 1 tt-fe^ V - ^ 6 © HME A 2 h^t SfflU^© 
V (MEA2k»«r*TBkl*K*Mi«>TB) K**«*trv**fcie>, 

[0 0 5 2] 
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U) ti™H> (b) 14 (a) OB -B BraHT?& &o HI 3 Ktf1t 4 } C E3IH51 3 

i4. Bnwn^t*^ *^ v-,6on * K * oT **-I*imf25-5* 

jfrfti-*IHI«l 3 0«WHCi«f«I*l 2 0ft«taT < Cf30MtflJIL ; t^t 

J^lfcWWkPW^ftfl?***^*' 1114 ^ 25iiS 
■fHttK«ltfcJWO*»««>TIIBB-e**« H 4 ear*"** O* 1 1 - k2 rS 3 ??* 

4 0-60°) kftotv**. ^tWf, Ml 4©M*IC»LTa»«X*l 2 0 
^XU-TW^. |»lftl0tJ:9MlciHIWtv». ft*, M13«H 

if'°±iL^*»-et4. f3^MfflLtIHIS|51 i 

o 

HK, 0 ±«Lfciat«-Cli, 0MB 1 l**^l/-^60^tMEA2fcWlfiil"t4ffifctt 
* Lt Uv> a H7 (b) Km-TXlK, *WfflX*l 2 05faw«ria«l 6 <J 

0**4 , 5 ©*Un?J.oS/-*# 8 Ort«Ofifi:^T4C4. I 
lfl«C*)fcoT»l)Xtff*fc*^ H7 (c) C^ti^- «L^-fe/M/-^ 
6 9 » < £ k K 7 9 ME A 2 « *fteM«ftfl« 3 £«* 4 6 0»« 
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ffil 7fc*t«lU ^-Wirai9^tei9att^W^7«^: 
BUI 8fcWW*. ftei 9ali, £»*B« 1 f 7 , 1 8©« * 

t ooi4>»&lf 17,18 OSi 0** < ft* * * Kt-^*fc***^v»*. * 
K St (b) kS+J:^. ±TM»«iH*19, 19 * W1l K!b? 
^io W19 a««l 7, 1 80iP*6#^U ^^li 

ffil 7 1 80ja5»flT9 f 3l*«^*J:dP«* , A*?«fe^V-^6, 7 ttJWi" *. «- 

TfcJ:v> H9 ^"tJ: 1 1 9 a*»WWfc*"*^«wJBI*l 9 0 

[0 0 5 8] 



HI 0ii. m S2^»J«*l-m?ill2 0©«WI«**tllWH-e (a) ttTOBk (b 
) t± (a) ©C-CWfl5ia'C**o 

7 *«T* t » KJfOffl-f****^ K 2 1 , 22k *** rv> *- f ?2*\ ^ A 
ok««B&T&l ft#. Hl«^k|W!C^S«k^^-Cfi|SIC^ : Sr#LfCo 

7^rtctiM^^t^«21a 22a 
-*>TO2 la, 2 2a 2 lb, 22b fr***^****?:? 

7 X 0 fcWO*vm 2 5 0 Om)t«l fcAM 

f5Sw*m 2 lb,22btt,*^6,7 K «**5£2; IJ 1 ? \ 2 2 2 * 

v>TfWH-*o Ell II*. IfHft2 0O»j»iOlliBt*J. . ^ i U) 

VL^X^VL, *MM*4 K2 1, 2 2©H^V^6 7^Sffl^Wi 

ttSr**«fflXA 2 3 14. Wffi^ 2 4 *ttftrjg ST* K 2 2 kttfcT* *^*^t 

mSE#2 004-3105252 
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& 0 mil (b) WiM:, W«fflX*2 3 , 2 3 *W#**EV*fc*ifii-S 

^»t-tKi^ M2 4, 2 4CJ:*)«iffl^K2 1 > 2 2 fc* fcinx.* 

&KT#OMfflI*2 3 £ X^ftKMl 7 tcffliUottSo -T&fc. * 

6 «^$tL7t«ffi*'-< K2 1 tt. -fe^V-* 6 J: «? tftffiKOfeftflfeWffflX 
*2 3 tiTStlt-fe^V-? 6 0J?$*t6j^m<iiXL. -b^V-* 7 fc3&&S*Lfcfc»f 
E#>f K2 2tt. *M-9 7 X t) i>Hzmg.V>tz#>®Mmj:&2 3 fcflJ$*i/C-te'<l'-* 
7^^^tRl^^<itA-r^>o *LT, Wffl^M K2 1, 2 2 <^21|W|±«® LfclS 
*-CM*WffflX*2 3, 2 3ttffJh-r*o 7liiW^K2 
"l 2 2 t^flttfcttM^AW*^ i/:MEA2©@#Wl3 |WIB#«$r $ *t4 
c !toft,Bii (c) ^t^^ftitWi'-^, 7*Jfc»)ISfe<£fcfcJ:9 

^ K 2 1 2 2 OflRSfcfllffl Lt-t/^-^ 6 , 7 fc$t®fLT £ 
fcfc &W*kfc*»*Mi2 OtWKii'Tli. *fc. -b^v-*6, 7***4 
5 0^fl|-CJ.o->-^*r8 0F«3«Ofi[«-eij|feWfi-**:«>. MEA2«I«4, 5*5&t 

*6 7 <D 7 *>ME A 2 tM&l1r2>mm<D'® (ME A 2 tft-ftl"*® t itEMfWm 
K.M&2*.-C»&te*>* nmfrhZO&MMM K2 l. 2 2KT7 P n-?-L^1-v>L® 
«iWKV*fc*MfJfl*r-r K2 1. 2 2*«L*-rv\ ) J£2 5 1. 2 2tt 
-b^'V-^6, 7td&DaCi4<5^JS«tLTv>J5fc«>, IS 1 ^i&$)<£> J: ? KWWfJl* a > 
IH]g|50^i:k^-C^KM^*fiJt^So 3E»w, Mrffl^M K2 1, 2 2 liUfSf^R** < 

ALn< WA»)^ 0 ICi/c, Wffl^ K2 1, 2 2li, 7 
J:*) %WKK«W»2 lb, 22 bT?»***tTV»4fc*at»ffflX*2 6 

10 0 6 3] 

6 ^mmi-^>^^^>bc7& ? R^Mffl^ K2 l t*;<V-^6^»ei&o 
Tir4§*TU^o Z(Dm&, *lffflI*2 3©ffE«2 4 fcMffltf'f K2 1 fcRI* 

TV*Wfc3B<Dfil*Vvfr$ 2O0TJW$£9 0° («*.« 4 0 ~ 6 0° ) nmttLX 

Uv» (EB4M) o td-TtLtf, F2 lCJtLT*iffiI*2 3©»2 

* Mlil 0«r^U^-r^o BfatetflLWfffl^W K2 l.*«»t*fc*fctt* 
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[0 0 6 6] „ u , . 

JEfcSfc, ±«U$W!i, m*MK2 1, 2 2**^-^6, 7 <£ fcifii 
**<0*J-*-2 1 b. 2 2bkU^ 7 X *) t«««©*fftk LT * 

o -Wit if, HI 3 (a) i:MiI^K2 5, 2 6 *$MJ UT 6 i v> 0 iWffl^ 

o*25, 2 6», ±jfiLfc*ik«fcn«u wfwv^ (< arm) ©H«2 5 

a 26aWW^6, 7 ^(^^2 5 b, 2 6b4:fflfeM^®^^^ 
iOi §<7>#fl.2 5 b, 2 6bli^V-*6, 7 i H Weio^l/-^ 6, 

HI 3 (a) CSi-J:}!^ ***««WJa*" K2 5. 2 6fcB 
#0»f®B&V^5bc (< *^"t*fl«ffi«2 8*ix.^^>^^MIfiII2 7 

^ 2 o|^U -fe^'V-* 6, 7 X i \Z*v Y-t&o ui"e, $®rJEX*2 7 

tt K2 5, 2 6 i «9 "b*«K©#»«J«$*i.TV>*o H 1 3 (b) 

, #JEg&2 8, 2 8(:i«lTffl*VK2 5, 2 6 fc#*rSnx.*o « fc> *Wfffl^W K 
2 5 2 6ttfl«ffi«2 8 * rjfcfcStU #JES&2 8^*li«iffl*-f K2 5, 

2 6 *3£fifeLfc 6, 7<^)»$*lo]^3iALrv^<o *LT, 2 8, 

2 8©«±«t/clM»I*2 7, 2 7ti#lt-f&o i« 
-*6 7«W*VK2 5, 2 6 MLfcfMt?tL, ifcMEA2©M 
»KK3 %WI«*t*W$^*o *«>^ mi 3 (c) KTjrf J:?^ tiLfc-fe^V-^ 
6 7 «^<iti:i^)MEA2«n7y-K4S.y f *V - K 5 Sr^rt 

[0 0 6 7] 



minmrnvmi (b) Miim^^^cMt/^iiiawiis^it 

o 

[0 0 6 8] 

3 0WlBC«t4, 5* t ES*tifcMEA2 k> COMEA2 «rWI*e>tt»t«-»© 
■fe/*V-*6, 7t, MEA2 0^ja^»»tfe*tfc">-^#8 W^O-fe^l"- * 6 , 

7^«i-^t§^flJffli-^Wffl*M K3 1 itfitv>4, £<^*>. ME A 2, -fe 
^V-*6 7, ->->H*8Kov>Tfi, *l*lfc|fi^v>-CBEl£RWLfcfc**Ott93 

[0 0 6 9] 

mmm#4 K3Hi> -*to-fe/<V-*6, 7t:io«?WW»^v-W 
#M K3 Hi, »#*ii!&6 gtM^ftM^IIt^i^ 6 g 

LWot, gElffffl^M K3 lt±»f«WK:M:»te»ti.TV^o Mfffi^ K3 1 U\ 

' R^i *>^^#©^:#*P33!t^EI®«l5 3 2, 3 3*«»*«*«-^^* 8 BfcBfrffl 

oT-tMv-^6 7<Dmm<7>&®*fr*>t^ mmtwmuz 2, 33^oT^^icra 

»Ja#oTV> < *»H1B«3 2,3 3 o+Wj&fcjBx* fc^Eliifc ^Sfc< & 

ffifE# 2004-3105252 
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I*|*)ff»**ftff3 2a. 33aW^Wo CO ***** «3203 

Utt * ft* fc , Wffl ^K3 1 Uio CH1B« 3 2 3 3 <D 

U3 2 a, 3 3 aifttttifc*, »*«©»ft»V»TttS'->l'*r 8 05#fL*l*JLS tLS 

o 

cJ)Ufi3 0 iomiK^v>tH 1 5 Klfeo* 

v^tra-r^o HI 5 14, I«3 0©**¥)«O«Wiat*&. ti*, HI 5 (a) 

JBXJL3 4«r2offl*U -fe^V-*6, 7iS«t4i^C*s' hi~*° ^#ffjK(±> 
-Mill^3 4li, ^V-n^n7y-F4WU»iSU fltff 
<0*WfflX^3 4li, *ytl/-^7©d%*V-K5*iWbfc**K3a»-*-*. 
HI 5 (b) ic*i-±^ic, WWfflX*3 4. 3 4tJ:0«#l-«»3O*±TJfe** 
id***Jjnx.So OS *)> MWiI^3 4, 3 4ia«W3 0i:MU* 

fcfijl- 7<^t>**rJBX*3 4, 3 4 0*H»»Ptt**W* ! 

7{45SMfflX*3 4, 3 4^»ttt$^o 
7*tt**S. MEA2<Z)^*>'>->l'«-8*«#*bTV>atf0f**y hi" ' 

twiii^i, jh*-> wffl^M K3 n±, *^v-^6. 7 * o i;®£22 J ?? 

f-fe7/-K4i*V - K5 fcfc&Kf/BJtM' K3 1 ^1X1^^1^ It 
*Ufcv\, Mffltf-f K3 ittv-/i/#<0»ftRjfcfc&«&o o 

4*°1*L*:«*«-CI±, «ill*3 4, 3 4 fcft*«»3 0 <*>XT^# Lotf 
fc**, »mttii3 7fiJ^¥M±«mL/c«-e-t^v-^ 6 KfifcfrffiX 

-f K3 1 *J|*frr*fWfCttH**©iaW«3 2, 3 3 HI 6 (a) ~ (c 

) CwttHft^^ K^itt*JWfti-*«»rt»ffllx-C* * v> ° 11116 ( * 
) -Ctt. X^L^»^i:llIi:Slf®lii&R^Mffl^^ K3 UifflLtv^J, i*L«r 
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